Supporting Information Available Description of the force field
Two ionic liquids are investigated in this study. Their molecular structures are shown in Fig. S1 . The force field developed by Liu et al. S1 S2 is used. The anion and the alkyl part of the cation of the IL molecules are considered flexible whereas the ring of the cation is rigid.
NH 3 is described via the TraPPE force field S3 . The applied force fields are summarized in Tables S1, S2 , S3, and S4. The potential energy of a system of molecules can be divided into intermolecular (E inter ) and intramolecular (E intra ) energies. We assume that the intermolecular potential between two atoms consists of van der Waals interactions modeled by a Lennard-Jones (12-6) potential and of electrostatic interactions modeled by the Coulombic potential:
Polarization is not considered explicitly. In our simulations, the intramolecular potential consist of 3 parts: bond stretching, angle bending, and torsion (dihedral angle):
Harmonic potentials are used to describe the bond stretch and the angle bend:
Torsions for the ionic liquids are defined as follows:
Simulation times
Every data point calculated via N P T simulations required on average approximately 10000 CPU hours on an Intel ® Xeon ® Processor E5-2690 v3. This corresponds to 22 to 24 million MC cycles. For data points calculated with the osmotic ensemble, approximately 3000 to 5000 CPU hours were required on the same Intel ® Xeon ® Processor E5-2690 v3.
The required CPU hours depends strongly on the mole fraction of NH 3 and correspond to 5 million MC cycles. Figure S1 : Structure of the ionic liquids. Atom IDs are reported in this figure. The corresponding atom types, which are used in the definition of force field parameters, are provided in S4. The bond stretching, bond angle bending, dihedral angle, and nonbonded force field parameters are available in S1, S2, S3, and S4, respectively. Figure S1 . All bonded force field parameters are reported in S1, S2, and S3 are based on the atom types. Atom IDs and their corresponding atom types are provided in columns 1 and 2. 
S4

Atom types
k χ / [K] n / -δ χ / [ ○ ] [Tf 2 N] F -C 3 -S 6 -O 96.45 3 0 S 6 -N -S 6 -O 0 2 0 F -C 3 -S 6 -N 95.58 3 0 S 6 -N -S 6 -C 3 -489.8 3 0 S 6 -N -S 6 -C 3 -292.06 2 180 S 6 -N -S 6 -C 3 193.45 1 0 [emim] Hc -C 3 -C 3 -N 78.5 3 0 C 3 -C 3 -C 3 -H 1 78.5 3 0 H 1 -C 3 -C 3 -Hc 78.5 3 0 S7
